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Abstract 

The dyadic Green’s function for an electric current source placed in a rectangular 
waveguide is derived using a magnetic vector potential approach. A complete solution for the 
electric and magnetic fields including the source location is obtained by simple differentiation of 
the vector potential around the source location. The simple differentiation approach which gives 
electric and magentic fields identical to an earlier derivation is overlooked by the earlier workers 
in the derivation of the dyadic Green’s function particularly around the source location. Numeri- 
cal results obtained using the Green’s function approach are compared with the results obtained 
using the Finite Element Method(FEM). 

I. Introduction 

Analysis and design of dipole, monopole, or aperture radiator to excite high intensity 
electromagnetic (EM) fields inside a reverberation chamber can be done using an integral 
equation approach. The EM fields inside a reverberation chamber due to a radiator can be 
determined by weighting an appropriate dyadic Green’s function with an assumed antenna 
current. The Electric Field Integral Equation (EFIE) is then set up by forcing the total tangential 
electric field on the antenna surface to be zero. Using the Method of Moments (MoM), EFIE is 
then reduced to a matrix equation which can be solved for the antenna current. From the current, 
the EM field radiated by the antenna inside a reverberation chamber is determined. Also the 
input impedance of the antenna as a function of its location and frequency can be determined. 
This work is divided into two parts. In the first part we derive the appropriate dyadic Green’s 
function for an electric current source located inside a rectangular waveguide and cavity. Detailed 
steps involved in this derivation are reported in this document. The second part of this work, 
which will be reported in subsequent documents, consists of an application of the dyadic Green’s 
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function to analyze a dipole antenna placed in a reverberation chamber. 

Knowledge of a dyadic Green’s function for cylindrical waveguides and cavities is 
essential for analyzing and designing antennas and arbitrarily shaped objects placed inside a 
cylindrical waveguide and cavity [1,2]. A detailed derivation of a dyadic Green’s function for the 
rectangular waveguide was presented by Tai [3]. In deriving these dyadic Green’s function valid 
for both source and source free regions, an additional term must be added to the classical 
representation of the field expressions [4]. To include the additional term in the classical 
representation, Tai [5] has presented an approach based upon the use of eigenvector functions. In 
[6], an electric-type dyadic Green’s function is obtained through a magnetic-type dyadic Green’s 
function obtained using the theory of distributions. 

The purpose of this communication is to present a simple method using the vector 
potential approach to determine the dyadic Green’s function valid in the entire region of a 
cylindrical waveguide. For an arbitrarily oriented electric current source in a rectangular 
waveguide, expressions for the magnetic vector potential are obtained by solving the 
inhomogeneous Helmholtz equation. The electric fields and hence the dyadic Green’s function of 
the electric-type is then obtained by taking the derivatives of the magnetic vector potential. In the 
process of finding the electric field, if the derivatives of the vector potential are carefully defined, 
the additional term discussed in [4-6] automatically follows. Reflection and transmission 
coefficients due to a y-directed cylindrical post placed in a rectangular waveguide and excited by 
a dominant mode are derived and numerical results are compared with the results obtained by the 
Finite Element Method [7]. 
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II. Theory 

Dyadic Green’s Function for an Electric Current Source in a Rectangular 
Waveguide 

(a) Solution of Inhomogeneous Helmholtz Equation: 

. # ■) 

Consider an infinite rectangular waveguide with electric current source J as shown in 

figure 1. The electromagnetic fields inside the waveguide due to J can be determined from 

H(x,y,z) = -fvxA ( 1 ) 

E (x, y,z) [k 2 0 % + v( V.A J] (2) 

*o 

where the assumed time variation e jm has been suppressed. The magnetic vector potential 
A (x, y, z) appearing in (1) and (2) statistics the inhomogeneous wave equation 

V 2 A (*, y, z ) + kl% (x, y, z) = -|i 0 / (*', y\ z!) (3) 

If ( 7 (x, y, z, x\ y\ z') is the dyadic Green’s function for the rectangular waveguide for a unit 

impulse current source 7 (*', y\ z') inside the waveguide, then the magnetic vector potential 
■) 

A (x, y, z) can be written in the form 

A (x, y, z) = J J JG (x, y, z, x\ y\ z') • J (x', /, z') dx'dy'dz' (4) 

Source 

Substituting (4) in (3) we get 

V 2 G( . ) +& 2 G( . ) = -|i 0 78(x-x')6(y-y)8(z-z') (5) 

where 7 is an unit dyadic, defined as 7 = xx + yy + zz- Equation (5) may be written in compo- 
nent form as 
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( 6 ) 


V 2 G XX ( • ) +k o G xx( - ) = — M^o 5 5 (y — y') 8 (z — z') 

V 2 G w ( . ) + k 2 0 G yy ( . ) = -Ho 8 (* ~ x') § O’ - /) S(z-z') (7) 

V 2 G zz ( . ) + k 2 0 G zz ( . ) = -|X 0 8 (x - x') 8 (y - y') 8 (z - z') (8) 

Because of the nature of the problem and the boundary conditions, the other components of the 

dyadic Green’s function G ( . ) will not be excited and hence are not considered. The solutions 
of (6), (7), and (8) may be assumed in the following forms 


G ( . ) 

XX v ' 


X X 8 XX (x\ y', z\ z) cos 

m = On = 1 


mux 

a 


sin 



( 9 ) 


G w (.) 


X 


m — 



ln = 0 


( 10 ) 




I I^(,',y,z' > z)sin(^)sin 

m = 1 n = 1 



( 11 ) 


Substituting (9) in (6), (10) in (7) and (11) in (8) we get 

• ) + */«»( • ) | cos (^) sin (^) = -^l 0 8(x-A:')8()--y)8(z-z , ) (12) 

\~ 2 g yy( • ) +k i8yy( • ■*} sin (^^) cos (^) = ~^o 8 (*-*') 8 O’ - y) 8 (z - z’) (13) 

{ ■ ) +k2 i g zz( ' ) } sin (^) sin ( 2 F) = -M^o 8 S (y - y ) 8 (z - z*) (14) 
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where k] = ' Mu ^ply (* 2 ) by cos ( ] sin ( I and integrate over 


the cross section of waveguide we get 


d - g* x ( ■ ) +k fS xx ( ■ ) 


dz 


Likewise the equations (13) and (14) yield 


< 1S > 


^Syy ( • ) + k)g yy ( . ) 


8 8 
m n . 

_ ctn 

( max' 

1 ab 

t a 

E m E n • | 

r mnx' 

— r sm 
ab ' 

< a 


\dz 

+ ( • ) 

where e and e n are Neumann’s numbers [7] and equal to 1 for m = 0 and 2 for m ^ 0 . In 
order to determine the solution of the inhomogeneous differential equation (15) let us 


assume 


«**(•) = 


(18) 


Substitution of (18) in (15), multiplying by <? 7 * and integrating over z leads to 


f mnx'^\ . f ntty’ 
cos Jsin| 




Substitution of (19) in (18) yields 


e rn e « V a ) V b ) -JKz' 

— e 


2 2 
-k + k. 

z l 


(19) 


E m e n ( mnx'\ . ( nny' 


*» ( * } a 


H=?)Jnr 


K-k] 


-jk,z' jk 7 
e e dk_ 


( 20 ) 


The integrand in equation (20) has poles at k z = ±k } , therefore the integral in (20) can be 
evaluated using contour integration in the complex domain [8]. Hence 
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( mnx'} . ( nny ±jk r (z-z') 

*« ( - ) = u;^b cos {— Mt > 


( 21 ) 


where + sign in the exponential is taken when (z - z') <0 and - sign in the exponential is taken 
when (z - z') > 0 . Likewise, g ( . ) and g (z) are obtained as 

yy zz 


. ( mnx'} ( nny'} ±Jki(z-z') 
g yy ( - ] = u;^b sm {— M“T y 


(22) 


J^o e m e n . ( . ( nny'} ±jk,(z-z) 

= — —■ sin l — J sm l— r 


2k j ab V a 


(23) 


Substituting (21), (22), and (23) in (9), (10), and (11), respectively, the x-, y-, and z-components 
of the dyadic Green’s function are obtained as 


co oo 


G„(.) = 


X v- -J^o z m^n f mnx'} . ( nny'} f mnx} . f 

2 u;z* co i— M— M— >H 

— n n l 


WTCy^ ±jk I (z-z) 

b ) 


m = Oh — 0 


(24) 


oo oo 


~ . X- 1 . ( mnx'} f nny'} . f mnx} ( niryA ±jk,(z-z') 

<V-> = I 2^-^r sin l — J co <-rM— r\b) e 


2 kj ab V a 
m = On = 0 1 


(25) 


OO oo 


^ / x v" ^o 8 m e « . ( mnx'} . ( nny'} . ( mnx} . ( nny} ±jk I (z-z') 
G zz ( •) = I I^r-^r sm i — M ^ 


2 k T ab v a 

m = On = 0 1 


(26) 


The x-, y- and z-components of the magnetic vector potential due to the x-,y-, and z-directed 
currents are then obtained as 


oo oo 


, , , v -^o E m E n ( mnx} . ( nny} 

A * (w) = I 2 2r^ cos l— Mir J 

m = On = 0 1 


J Jp x (*',y,O cos (^) si n(“)e jk ' <Z Z) dv (27) 


Source 
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oo oo 


J^O e m e n . ( rMtx\ f «7T)A 

2 kj 

m = On = 0 1 


A y (x, y ,z) = x e zrirn— ; cos m 


J JJ^(*’>y»z') sin (“^) cos (^") e Z) dv (28) 


Source 


OO oo 


'*^o 8 m 8 n . ( mnx\ . ( miy\ 


A z (x ' y ’ z) = X x n:^F sm {— M * J 


m = On = 0 


J (*',/,*') sin(^) S in(^)^' <J - z ' , dv (29) 

Source 

The expressions in (27)-(29) are the required solution of inhomogeneous Helmoltz equation given 
in (3). 

(b) Electromagnetic Fields Due to Transverse Currents: 

The electric and magnetic fields due to A {x, y, z) are obtained from (2) as 


oo oo 


w 4“n 


~j^O E m E n( ( ,2 ( mu '] 2 


ir — — 2 k j ab vv 0 

K 0 m = On = 0 1 


COS 


(=>"(”-?)) 


J \\ J X (*'» y'> z ') cos (^^)sin(^-] g jkliZ Z) dv (30) 


Source 


OO oo 


E(A X ) =tEI 25 *W 5 S 

y ■* , 2 Lu Ld 2 k* ab V a ) b v a J V b 

^0 m — On = 0 1 


( mnx'') . f «7ty'^ ±jkj(z-z') 


J JJ^(^^^)cos[^J S in^je 


Source 


dv 


(31) 


OO oo 


77 / /» \ -JCO v Y 1 ^^0 8 m 8 n . f m7t^ . ( rmtx\ . ( miy} 

W) = — X X M— Mx J 


r ~ — — 2 A:, ab 
K 0 m = On = 0 y 
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1 


Source 


mux' ) . ( nlty'\ ±jk,(z-i) 


H x (A x ) = 0 


OO OO 

m = On = 0 


f ff r , , , f mry'^ ±jk,(z-z') 

J JJ^(*.y.z)cos^— Jsm^Je dv 


Source 


H M = 2 I^/SrlT 

m = On = 0 1 


J mw l «7t)> | cos [ W71X ( «7Ty 


f ffr / . . i \ f ifiux'^\ . fnny'^ ±jkj(z~z') 

J Jj7 x (^,y,z)cos^— Jsm[— Je rfv 


Source 


Similarly, the electric and magnetic fields due to A (x, y, z) are obtained as 


—j(i 0 *^'M'o^ nz A/27t^ ^ YYl I LX ^ - ^ntty 


K 0 m = On = 0 1 


j jjjy O', y\ z') sin 


. ... ... „:J nny'\ *fk,(z-V 


Source 


—) co \—) e 


1 ? / a \ -yO) V V ^ 0 E m E nf , 2 ( «7tV^ . ( nVKx\ ( Mly 

W = -j X 2 ititIMtJ Mir Mir 

K 0 m = 0n = 0 1 


j jk ?• *> 


(z-z’) 


Source 


~J\h £ m e „ 


^ 

K 0 m - On = 0 1 


T7 r a \ -./UJ XT ' V ' 1 Jr ~U~m~n , , J «7l 1 . f mTUC ] . f «7ty 

W =ttI 2 JH— J sm t ^ 
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(38) 


f ff r , » , ,x • ( trnix'') (nny 'A ±jk I (z-z') 

J J cos [ J J e dv 


Source 


oo oo 


w 2 2 ££»*,> 

m = In = 0 7 


f ffr / • * -N • (rnnx } \ (mty'\ ±jk,(z-z') 

J JJ^(x,y,z)sm^— Jcos^Je dv 


Source 


Hy (A y ) = 0 


(39) 

(40) 


OO oo 


W ■ 2 2 

m — On = 0 1 


f ffr , , , ,, • (mnx'\ (mty'\ ±jk r (z-z') 


dv 


Source 


(c) Electromagnetic Fields Due to Longitudinal Current: 


The transverse electric fields due to A z (x, y, z) are obtained from (2) as 


(41) 


OO OO 


E *(A Z ) 


-j CO V" V J^0 E m e n ,, .( m7l\ ( m7tX^| . ( tlKy 

rx ™ _ A M _ n I 


"0 m = On = 0 


J fj^z( x, ’y^ z ^ sin (^~) sin (^^) e Jk/(z z) dv ( 42 ) 


Source 


E {A ) = 

y v z' 


oo oo * 

f 2 2 ^w(tW~H^) 

m = 0n = 0 * 


, , f m7tx'^ . f jiicy^ 




Source 


dv 


(43) 


In obtaining the longitudinal electric field representation due to A ( x , y, z) , special 


attention is required in performing the differentiation with respect to z on A z (x, y, z) . Since 
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A z (x, y, z ) is continuous as a function of z, the first derivative of A z (x, y, z) is straightforward, 
and therefore causes no difficulty. Hence 


oo oo 


3 . , . V' E m E n v • ( Minx') . ( WTty^ 


m = On = 0 ^ 


J JJ/ z 0W) sin(^)sin(^') e ±Ah - Z \v" (44) 


Source 


where double prime quantities are the dummy variables of integration. Clearly A (x, y, z) is 

oz z 


0 

discontinuous at z - z " , so in performing the derivative of A (x, y, z) with respect to z 

az z 


around z = z " , care must be exercised to account for the jump in —A z (x, y, z) as one crosses 


. d 
dz 


the z = z" point. The behavior at z = z" is properly accounted for by an impulse function at 
the point whereas the differentiation throughout the rest of region poses no problem, therefore, 


oo oo 


u l ^ ^o £ m £ n[ ,2 i . ( mnx'\ . ( nny\ 

7 ?- A * (X ’ y ’ Z) = I I 2^KM— Mt J 

UZ m = On = 0 1 


| \\j z (x",y",z") sm(^) 


sin 


( nny"')^jk 1 {z~f) n 


Source 


V b 


dV 


oo oo 


v-i -^o £ m £ n / * -\ • ( Minx') . f nny^\ 

+ 1 s— ■ ^ ( - 2 ^ sin l— Mir J 

m. = On = 0 


J JJ^(*”.y".z")8(*-z" ) s xn(^)sin {^^e +Jk,(z ~ n dv" (45) 


Source 


Integrating on z" in the second term of equation (45) yields 
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oo oo 


u a ^ v V -^o e m e nf , 2 } . ( mnx} . ( nny } 

r^ (w) = S 1 2r^rl- fc J sin l— M * J 

^ m = On = 0 1 

f ffr / „ 11 \ • ( mnx"} . (nny''} ±7*, (*-*"), „ 

J JK(*.y.z")sm(^— Jsm(^J e <*v" 


Source 


OO OO 




m - On = 0 


dx"dy" 


Expanding 8 (x - x") 8 ( y - y") in the Fourier sine series over the domains 0 <x<a and 
0<y<b where 0 < x" < a and 0 < y" < b [9], it can be shown that 


00 00 


8 (*-*") 6 (y-y") = ± X 1 sin f sin f ^ ) sin ( ] sin ( ^ 


ab ^ ^ V a J 

m = On = 0 


Using (47), (46) can be written as 


&'<*■*'> --w**«* s 

m = On = 0 7 


Source 


The longitudinal component of the electric field is then obtained using (2) as 


(46) 


(47) 


J jj J z ( x ">y”>z") si n(^^")sin[^~] e ^ ° dv" (48) 


00 00 


E z (A z ) = ^ 0 J z ( x ,y, z) + X I — — ’ '' 2 


u~ — — 2k , ab 

*0 m = In = 1 1 


^o-^/J^— J sin 


( mnx *} . ( nny'} ±/Mz-z’) 


J llv**** n - T> 


Source 


dv 


(49) 
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The magnetic field components due to A z are obtained as 


oo oo 


= I I 


-j £ 'm £ nnn . ( mnx^ ( tiny} 
sm cos — - I 


m - On = 0 


2 kj ab b \ a J K b ) 


J JJ^y^) sin (^^) sin (^“) e 3 l(z z) dv ( 5 °) 


Source 


OO oo 


zj r a \ J * m *nmn ( mnx\ . ( tiny} 

y z La 2kj ab a V a J V b J 


m = On = 0 ^ 


f ffr / » . i\ * fmnx'} . y ±jk l (z-z') 

) JJ/ z (*,)-,z)sin^ — Jsm[ — y dv 


Source 


H Z (A Z ) = 0 


(51) 

(52) 


The total electric and magnetic fields inside the waveguide due to J is then obtained by 
superpostion of the electromagnetic fields due to A x , A y , and A z . 

(d) Dyadic Green’s Function for Electric Field: 

It is instructive at this point to defined the dyadic Green’s function for the electri field 
formulation. To this end, we write the vector wave equation for the electric field as 

VxVxE-A^E = -j(O[L 0 J (53) 

If the electric field in terms of the dyadic Green’s function G e (x } , y\ z'/x, y, z) is given as 

E(x,y,z) = - 7 'C 0 | l Q ^<T e (x\y\z'/x,y,z) *J ( x\y\z')dv' (54) 

Substituting (54) in (53) the wave equation for the dyadic Green’s function of electric-type is 
obtained as 


15 



(55) 


VxVxG e ( . ) -fcp G e ( . ) = 28(x-x')8(y-/)8(z~z') 

From equations (30)-(32), (36)-(38), (42), (43), and (49), the dyadic Green’s function can be 
written as 


G (.) = G7 0 (. 


(56) 


where G eQ ( . ) is given by 


oo oo 


G ,o(-) =lIS 


-j e m £ n ±jk I (z-z') 


— 2k ab 

K 0 m - On = 0 1 


f mn \ 


2 1 ( mnx} . ( mtyA ( mux' A . nny\„ 

L K °-{.-) J cos l“J sm lT"J cos l— J sin — ^ 


mn}nn . ( mnx} ( nny} ( mnx'} . ( nny' 

M— M— M— 


, mn } • ( mnx} . ( nny} ( rnTLr'A . ( nny'\^ 

+ (± M~ M— M— M— Mir ) zx 


, mz\( mn} ( mnx} . ( nny} . ( mnx'} ( «7Cy'V~ 

+i ifXtM— MirMir Mir ) xy 


r ,2 ( wTtVl . ( mux } ( nny} . ( mnx'} ( nny'}^^ 

+ IMtJ Mir M- b Mir M*> 

,( nn} . ( mnx} . ( mijA . ( mnx'} . ( «7iy'V- 

+ (± M-yMir MirMir M * J zy 


+ 


, , \( ( mnx\ . ( nny 

(± MvMlT M* 


. f mnx'} . ( nny'} 
sin ‘ — 1 1 


V a 


sm l ~t) xz 


, \ ( nn } • ( mnx} ( nny} . f mux'} . ( nny'\* 

+ (± MtM— M irMir Mir> 


+ 


r T 2 , 2 -i . ( mnx} . f nny} . ( mnx'} . ( nTty’V- 
L* 0 -* Z J Sln l l sin l — i I sin | | sin ( — -r- \zz 


V a J 


V a 


V b 


(57) 
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The expression in (57) is identical to the Green’s function reported in reference [1], 

III. Application 

Analysis of Cylindrical Post in a Rectangular Waveguide: 

Consider a rectangular waveguide with a cylindrical post as shown in figure 2. It is 
assumed that the waveguide is excited by the dominant mode from the right. For simplicity it is 
assumed that the surface current density on the post as 

J = (58) 

—>( -> \ -> — > 

Let E\J I be the scattered electric field due to the current J and E. be the incident electric 

field due to TE 10 mode. The total electric field inside the waveguide is then given by 
— >/ \ -> 

E\J J + E.. Subjecting the total tangential electric field on the surface of the post to zero, we 
get following electric field integral equation: 

+ = ° (59) 

where the subscript t is for the tangential component. Selecting a testing surface current density 

as J T which resides on the cylindrical surface, Galerkin’s procedure reduces equation (59) to 


+ = 0 (60) 
Equation (60) can be written in a algebric form as 

Vo +v , = ° (61) 
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where Z yy I Q = (E s yJ J • J T ) , V = (E. • J T ), with the indicated integration performed in 
cylindrical coordinates. Using (54) and (56), the expression for Z yy is obtained as 



Assuming an unit amplitude dominant mode E. can be written as 



Using (63) the quantity V can be written as 



o 


The algebric equation (61) can be solved for I Q . The reflected amplitude of the dominant mode 
field at a reference plane z = 0 is then determined from 



The transmitted amplitude of the dominant mode at the reference plane z = 2z l is obatined as 
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IV. Numerical Results 


To validate the Green’s function derived in this report, a y-directed cylindrical post of 

radius r Q = 0.1cm placed at z = 0.5 j in a rectangular waveguide with a - 2.25 cm , 

b = 1.02 cm and excited by an unit amplitude dominant mode field is considered. The reflection 
coefficient at the z = 0.0cm plane and the transmission coefficient at the plane z = 1.0cm due 
to the presence of the probe are calculated using expressions (65) and (66) and presented in 
figures 3 and 4 along with the numerical results obtained using the FEM method [7,8]. The close 
agreement between the results obtained from two different numerical methods confirms the 
validity of the Green’s functions derived here. 

V. Conclusion 

The complete dyadic Green’s function for a electric current source located inside a 
rectangular waveguide is derived using the magnetic vector potential approach. The magnetic 
vector potential for an electric current source in a rectangular waveguide is obtained by solving 
the inhomogeneous Helmholtz’s equation. The electric and magnetic fields are obtained from the 
magnetic vector potential through spatial differentiation. The fields which are valid over the 
source region are obtained by carefully differentiating the vector potential around the source 
location. The electric and magentic field expressions obtained by the present method are found to 
be identical with the expressions reported in the literature. Numerical results on the reflection and 
transmission coefficients using the Green’s function approach are in a good agreement with the 
numerical results obtained using the FEM techniques. 
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Y 



Figure 1 Electric current source inside a rectangular waveguide 



Figure 2 Rectangular waveguide with a cylindrical post parallel to y-axis placed at 
x = a/2, z = Zj. 
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Reflection Coeff. T 



Figure 4 Reflection coefficient of a y-directed post in a rectangular waveguide as a function 
of frequency. 
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Transmission Coeff. 



Figure 5 Transmission coefficient of a y-directed post in a rectangular waveguide as 
a function of frequency. 


24 




REPORT DOCUMENTATION PAGE 

Form Approved 
OMBNo. 0704-0188 

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
gathering and maintaining the data needed, and completing and reviewing the coflection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis 
Highway. Suite 1204, Arlington, VA 22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington. DC 20503. 

1. AGENCY USE ONLY (Leave blank) 2. REPORT DATE 3. REPORT TYPE AND DATES COVERED 

April 1997 Contractor Report 

4. TITLE AND SUBTITLE 

Analysis of Discontinuities in a Rectangular Waveguide Using Dyadic 
Green's Function Approach in Conjunction with Method of Moments 

5. FUNDING NUMBERS 

C NASI -19341 
WU 522-33-11-02 

6. AUTHOR(S) 

M. D. Deshpande 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESSES) 

ViGYAN, Inc. 

Hampton, VA 23681 

8. PERFORMING ORGANIZATION 
REPORT NUMBER 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES) 

National Aeronautics and Space Administration 
Langley Research Center 
Hampton, VA 23681-0001 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 

NASA CR-201692 

11. SUPPLEMENTARY NOTES 

Langley Technical Monitor: Fred B. Beck 
Final Report 

12a. DISTRIBUTION /AVAILABILITY STATEMENT 

Unclassified - Unlimited 
Subject Category 17 

12b. DISTRIBUTION CODE 


j13. ABSTRACT (Maximum 200 words) 


The dyadic Green's function for an electric current source placed in a rectangular waveguide is derived using a 
magnetic vector potential approach. A complete solution for the electric and magnetic fields including the source 
location is obtained by simple differentiation of the vector potential around the source location. The simple 
differentiation approach which gives electric and magnetic fields identical to an earlier derivation is overlooked 
by the earlier workers in the derivation of the dyadic Green's function particularly around the source location. 
Numerical results obtained using the Green's function approach are compared with the results obtained using 
the Finite Element Method (FEM). 


14. SUBJECT TERMS 1 15. NUMBER OF PAGES 


Dyadic Green's Function; Waveguide Discontinuities; Method of Moments 

25 




16. PRICE CODE 

A03 

17. SECURITY CLASSIFICATION 
OF REPORT 

18. SECURITY CLASSIFICATION 
OF THIS PAGE 

19. SECURITY CLASSIFICATION 
OF ABSTRACT 

20. LIMITATION OF ABSTRACT 

Unclassified 

Unclassified 




NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89) 


Prescribed by ANSI Sid Z39-18 
298-102 













